The literature on social preferences provides overwhelming evidence of departures from pure self-interest of individuals. Experiments show that people care about others' well-being and their relative standing. This paper investigates whether this type of behavior persists when risk comes into play. I devise an experiment which sheds light on the interrelation of risk and social preferences by measuring (1) individual risk preferences, (2) interpersonal risk preferences, and (3) social preferences under certainty. The results reveal that a large share of subjects choose to accept more risk or less potential gain than individually preferred in order to increase another subject's payoff. Further, the willingness to do so appears to be influenced by the "need" of the other person and her potential relative standing. Surprisingly, the results do not suggest that a subject's social behavior under risk is related to his exhibited social concerns exhibited under certainty.
Introduction
During the last three decades, researchers have provided evidence that a remarkable share of individuals incorporate other-regarding concerns into their decision-making process. Field studies show how people care about fairness considerations in various economic settings (see, e.g., Kahneman et al., 1986; Blinder and Choi, 1990; et al., 1998) . Laboratory experiments show that standard economic theory fails to predict individual decision making by assuming people to be solely self-interested and to exclusively maximize their own utility (see, e.g., Güth et al., 1982; Forsythe et al., 1994; Andreoni and Miller, 2002) . Several approaches have been developed to explain a wave of various observations showing that people care about others' well-being. Andreoni (1989 Andreoni ( , 1990 , for instance, provides a discussion of altruism and a "warm glow of giving" as the motivation behind benevolent behavior. Models by Bolton (1991) and Kirchsteiger (1994) focus on envy as an explanation for malevolent actions by agents.
Approaches of inequality aversion (Fehr and Schmidt, 1999; Bolton and Ockenfels, 2000) combine the existence of altruism and envy, stating that people prefer equal payoffs and that actual behavior depends on their relative payoff position to others. Charness and Rabin (2002) present evidence from simple allocation games, showing that people are motivated rather to maximize social welfare, even if this implies a deviation from equality. They suggest a model which incorporates a maximin criterion, implying a preference to help the worst off combined with the willingness to maximize the aggregate surplus across all subjects.
Hence, evidence of social preferences seems undeniable. But so far, investigations on whether social behavior is consistent in situations involving risk are only at the beginning. Risk and uncertainty are omnipresent in our daily lives. Many decisions involving consequences for others also come with potential risks to one's own and the others' utility. This interaction of risk and social concerns can be applied to various fields of the economy such as tax schemes, social insurance, and distributive justice in general. But it does not only have important implications for economic settings. Applications can be extended even to decisions implying risks not only in a monetary dimension but also, in a broader sense, to utility in general. Thus, findings can shed light on human behavior, e.g., in negotiations and conflicts, medical decision making, consumer psychology as well as legal analysis and ethics. To the best of my knowledge, there are only 1 a few experimental investigations which refer to an interaction of risk and social preferences.
A related field is distributive justice, where some experimental investigations can be found (e.g., Frohlich et al. 1987 Frohlich et al. , 1990 Beck, 1994; Herne and Suojanen, 2004; Swope et al., 2005) . Beck (1994) measured individual risk preferences and preferences regarding the distribution of income separately, and his results suggest that preferences for more equal distributions can largely be explained by individual risk aversion. In contrast, Carlsson and Johansson-Stenman (2005) elicited individual risk preferences and inequality aversion separately by hypothetical choices among lotteries. They found that most people are willing to pay for a more equal society reflecting an individual inequality aversion. This raises the question whether people who face risky prospects for themselves and for others are solely motivated by self-interested monetary incentives (e.g. to insure against own income risks) or have a preference for equality per se.
The present study implicitly adopt this issue and explores whether people are willing to take more or less risk to achieve a more equal income distribution. The analysis focuses on individual risk preferences when subjects decide on their own payoff (individually), and when consequences for another person come into play (interpersonally).
Very little work has been done in this field. Charness and Jackson (2007) present results from a Stag Hunt Game, where one third of the subjects played a less risky strategy when their decision also affected another participant. Brennan et al. (2005) explore attitudes toward own and others' risks. They measured individuals' valuation of different prospects using a random price mechanism (Becker et al., 1964) . The prospects included consequences for the decision maker and another randomly paired person. Valuations were elicited in the form of a willingness-to-pay to acquire the prospect and a willingness-to-accept to sell the prospect.
In total, subjects had to submit reservation prices for four different prospects, which allocated either a certain or a risky payoff to the decision maker and to another participant. A comparison of the valuations across the different prospects inferred attitudes toward the decision maker's and toward the other person's risk. Brennan et al. (2005) confirm that other-regarding concerns play a significant role when payoffs are certain, but that valuations decrease considerably when own payoff is risky. Moreover, regression results revealed no significant effect of the other's risk on individual bidding behavior. Brennan et al. (2005) conclude that results do not support any relation between attitudes to (own) risk and other-regarding concerns.
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A follow-up study by Güth et al. (2005) replicated the design and simultaneously investigated the interrelation of other-regarding concerns and attitudes toward risk and delay. By adopting only the willingness-to-accept treatment, they also found some evidence supporting the existence of other-regarding concerns when the own payoff was certain. But as soon as risk (or delay) to own payoff came into play, subjects disregarded the other and solely focused on their own condition. Güth et al. (2005) explain this behavior by a cognitive "crowding out."
If participants have to evaluate options involving risk (and/or delay) to their own reward, they ignore the others' well-being, although they exhibit other-regarding concerns in certain (and/or undelayed) environments. A distinctive feature of these studies is that all prospects involved consequences for another person, thus making a clear separation of individual risk preferences and interpersonal preferences under risk seems to be difficult.
Another study closely related to my own experiment is by Bolton and Ockenfels (2008) .
Focusing on the effect of relative standing on risk taking, they found that social comparison affects the attractiveness of risk taking significantly. They measured individual risk preferences by a given binary choice problem between a risky option and a safe option. Additionally, Bolton and Ockenfels (2008) conducted identical binary choice problems, where both options entailed varying consequences for another person's payoff. Their experimental results suggest that decision makers tend to be more risk-averse when the own choice is of consequence also for another person. On the other hand, subjects appear to be less risk averse when the safe option implies an unfair outcome. And finally, an unequal outcome seems to be more acceptable when it is due to chance.
The present study investigates risk taking and social preferences going beyond the work cited above. With the help of a Multiple Price List (MPL) design, I presented subjects with several arrays of choice problems between a lottery and a certain amount. Each list allowed to elicit (a range for) a certainty equivalent. Choices were measured individually and interpersonally, meaning when subjects' decisions entailed consequences also for another (randomly paired) participant. In addition, a simple dictator game was conducted to elicit social preferences when risk was not involved.
In sum, the experiment measured (1) individual risk preferences, (2) interpersonal risk preferences and (3) social preferences under certainty. Two treatments were conducted, each involving different choice problems in part (2) of the experiment. In the "More Risk Treatment," 3 subjects were able to increase another person's payoff by taking more risk. In contrast, the "Less Potential Gain Treatment" implied the same when subjects accepted less risk, thereby making a sacrifice in terms of potential gain. In both treatments, a comparison of the choices in part (1) and (2) reveal that many subjects deviated from their individual risk preferences in order to increase another person's payoff. This suggests that benevolent social preferences also exist in situations involving risk. The results of the different choice problems additionally show that social behavior under risk differs when the other person's payoff varies in its magnitude or the latter's relative position toward the decision maker. Most benevolent choices were observed when the other person could obtain a zero payoff, or an equal payoff otherwise. In contrast, malevolent choices increased when the other person could obtain a better payoff than the decision maker himself, supporting the existence of envy. Hence, the results generally indicate that other-regarding concerns affect risk-taking behavior. A dependency on relative positions suggests a choice pattern which is mostly in line with inequality aversion.
In the following, section 2 provides a detailed description of the experimental design. Section 3 presents the experimental results, before I discuss the findings in relation to results from other studies in section 4, concluding with a short summary and pointing out perspectives for future research.
Experimental Design

Procedure Design
The experiment consisted of three parts to measure (1) individual risk preferences, (2) interpersonal risk preferences, and (3) social preferences under certainty using a Multiple Price List (MPL) procedure.
1 The treatments were conducted in separate sessions. The "More Risk Treatment" elicited individuals' certainty equivalents for a given lottery. In the interpersonal task, subjects increased their opponent's payoff, when they made a riskier choice. The "Less Potential Gain Treatment" was designed to elicit a lottery which a subject prefers to a certain 1 The MPL procedure was probably first used by Miller, Meyer and Lanzetta in 1969 and later adopted in different variations by Schubert et al. (1999) , Barr and Packard (2002) and Holt and Laury (2005) . A discussion about the MPL design and tests for framing effects can be found, e.g., in Andersen et al. (2006) . 4 amount of money. Here, subjects increased their opponent's payoff, when they made a safer choice, thereby renouncing a potentially larger gain. Additionally, the interpersonal task of both treatments was conducted each with six different choice problems to investigate subjects' sensitivity to specific payoff levels. Part (3) of the experiment was a simple dictator game and identical in both treatments.
More Risk Treatment
In part (1) of this treatment, each participant was presented an ordered array of eleven binary choices between a lottery L assigning L or L (with 0.5 probability each) 2 and a certain amount X, where
In order to determine the final outcome of the lottery, a (virtual) coin was tossed at the end of the experiment, where "Heads" or "Tails" indicated a payoff of L or L respectively.
As Table 1 illustrates, subjects were asked to make a decision in each row on whether they preferred either option A, the "risky choice," or option B, the "safe choice." While the lottery is the same in each row, the certain amount increases as one moves down the table. When the incentive of the certain amount is high enough, a subject should cross over to option B.
The switching point from option A to option B reveals an interval for the individual's certainty equivalent. Hence, this MPL design offers a plain method to measure subjects' risk attitudes.
[ Table 1 here]
In part (2) of the experiment this basic concept was extended with consequences for another subject. Therefore, subjects were randomly paired and one member of each group was randomly assigned to dictate an option for both. Table 2 illustrates an example.
[ Table 2 here]
A self-interested dictator, 3 who does not care about others, sticks to his individual preferences and should make the same choice as in part (1) To control if other-regarding concerns of dictators might be sensitive to specific payoff levels, the interpersonal task was conducted with six different payoff combinations. This allowed to examine the consistency of other-regarding behavior when the recipient's payoff varied in its magnitude and also in its relative position toward the dictator. While the dictator's payoff option stayed the same in each choice problem, the payoff levels for the recipient varied as displayed in Table 3 . The safe choice resulted in a zero or a very low payoff 4 for the recipient. In the case where the dictator made the risky choice, the recipient's position was always improved in the sense of a higher payoff level, but additionally corresponded to a specific relative position to the dictator's payoff level. The recipient was either (1) still worse off than the dictator, (2) equal off, or (3) even better off than the dictator. 5 Thus, in total, subjects faced six different MPL's in a random sequence.
[ Table 3 here]
For individuals with pure self-interest, it should not influence their choice whether the other subject receives a zero or low payoff. Neither should a subjects' relative position to his counterpart play a role.
A self-interested dictator i should always submit his individual risk preference SP ind i , independent of the available payoff levels offered to the recipient. Therefore, one can formulate the "self-interest hypothesis" that (SP int i ), the switching points of a subject i in each choice problem of the interpersonal task, equal (SP ind i ), the switching point in the individual task:
where i ∈ {1, 2, . . . , N } and int ∈ {M W 0, M E0, M B0, M W 1, M E1, M B1} against the general alternative
Less Potential Gain Treatment
The Less Potential Gain Treatment uses a similar design. Subjects faced an ordered array of eleven binary choices in one list. 6 As illustrated in Table 4 , option A offers a fixed amount X f ("safe choice") and option B a lottery L r ("risky choice") with varying outcomes L r and L r , each with 0.5 probability. The lottery outcome depends on the row r in a sense that: L r = 1000 + ((r − 1) · 100) and L r = 2000 + ((r − 1) · 100) with 1 ≤ r ≤ 11. That means the lottery outcomes become more attractive from row to row in comparison to the fixed amount of option A. In case the certain amount is chosen, the subject takes no risk but also sacrifices a larger potential gain offered by the lottery. In case the subject chooses the lottery, a (virtual) coin tossed by the computer at the end of the experiment determines the final outcome. Analogous to the More Risk Treatment, the observed switching point reveals information about a subject's individual risk preferences. Table 5 shows how this basic design is extended in the interpersonal task.
[ Table 4 and 5 here]
In this treatment, subjects who care about another person's payoff have the opposite incentives to deviate from their individual risk preferences. A subject exhibits positive other-regarding behavior by switching to the riskier choice later than in the individual task. By switching to the riskier option earlier, a subject shows malevolent behavior. As displayed in Table 6 , this treatment was also conducted with six different payoff combinations for the recipient by keeping the dictator's payoff options constant.
[ Table 6 here]
As in the More Risk Treatment, the following "self-interest hypothesis" can be formulated:
where i ∈ {1, 2, . . . , N } and int ∈ {LW 0, LE0, LB0, LW 1, LE1, LB1} against the general alternative
Finally, both treatments included an identical part 3: a simple dictator game. Subjects were asked how they would like to divide a fixed amount of money between themselves and the other subject. 
Implementation
The experiment was conducted at the experimental computer laboratory of the Max Planck
Institute on the campus of the University of Jena (Germany). Both treatments were programmed using the software z-Tree (Fischbacher, 2007) and participants were recruited by way of the Online Recruitment System ORSEE (Greiner, 2004) . When the participants entered the laboratory, they were randomly assigned to isolated terminals. All subjects were provided with the same written instructions, and they were informed that their payment at the end of the session would consist of a 2.50 e show-up fee plus the payoff from the experiment. The unit of experimental money was ECU (Experimental Currency Unit), where 325 ECU = 1 e. Average earnings amounted to approx. 6 e , excluding the show-up fee.
I conducted two separate sessions with a total of 58 subjects, 26 of them participating in the Less Potential Gain Treatment and 32 in the More Risk Treatment. At the beginning of each session, subjects were randomly paired with another subject whose identity was not revealed at any time. Both experiments consisted of three parts which were conducted separately one after the other. For each part, subjects first received detailed instructions. Then control questions 7 The amount to be distributed accounted for 4000 ECU, corresponding to e12.40.
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were asked to check if they had understood the rules correctly, after which the experiment was conducted.
Parts 1 and 2 presented nine MPLs in total. Part 1 included the relevant list for the individual task and two additional MPLs, which were not relevant but were used to distract subjects from the experimenter's intentions. The six lists in part 2 were presented in a varying order such that both columns for the other subject differed from the previous one.
When facing a MPL, subjects were told to select only their switching point, by clicking either their last preferred row for option A or their first preferred row for option B; all other rows were marked automatically. 8 In order to minimize portfolio selection among the potential payoffs of all choice problems and tasks, a random draw at the end of the experiment decided for each pair of subjects which single decision from all three parts would determine the final payoffs. After all parts were completed and final payoffs announced, subjects were asked to answer a short questionnaire concerning a few socioeconomic characteristics such as age, gender, academic discipline as well as their monthly disposable income.
Experimental Results
Since the treatments measured risk preferences in two different variations, they are not directly comparable and hence presented separately.
More Risk Treatment
Thirty-two students participated in the session of the More Risk Treatment, 43.75% of whom were male and 56.25% female. They came from a variety of disciplines, but as many as 25%
came from economic disciplines. Their average age was approx. 23, and they stated an average disposable income of 508.00 e.
Please note that in the following I will refer to switching points as SPs, which subjects submitted in parts (1) and (2) of the experiment. The SP indicates the row in which the subject chose option A (the lottery) last before switching to option B (the certain amount).
PART 1 -Individual Risk Preferences
The individual SPs largely indicate a risk-neutral choice: about 66% of the subjects switched to the certain amount in row 6 or 7. Approximately 28% can be described as risk averse because they revealed a smaller certainty equivalent, and only about 6% exhibited risk-seeking behavior by switching further down the list. An individual switching point of 5 was the average and also most frequent choice. 
PART 2 -Interpersonal Risk Preferences
In part (2), the interpersonal choice problems still show row 5 as the most frequent choice.
However, many subjects changed their choice when consequences for another person came into play. Histograms in Figure 1 display all observed SPs.
[ Figure 1 here]
In order to shed light on the potential impact of specific payoff levels, it is useful to calculate the differences between interpersonal and individual SPs to directly gain information about the magnitude of deviations. The mean difference ranges between 0 in the choice problem MB1 and 1.53 (rows) in the choice problems MW0 and ME0. Depending on the offered payoff levels, between 25 and 41% chose to stick to their individual preferences. All others deviated either in a negative way (revealing a smaller certainty equivalent and decreasing the recipient's payoff) or in a positive manner (revealing a larger certainty equivalent and increasing the recipient's payoff). If one considers all differences (across all subjects and choice problems), then 33% are zero, 24% are negative, and the biggest share of 43% is positive. 10 Boxplots in Figure 2 show that, altough the median in each choice problem is zero, the dispersion of the differences 9 The individual SPs show significant correlation with some socioeconomic characteristics. Positively correlated (Spearman rank correlation) are age (p<0.1) and gender (p<0.05). For more details, see Table 7 in the Appendix. 10 Detailed descriptive statistics on the differences between interpersonal and individual task(s) are presented in Table 8 in the Appendix. Average differences per subject (across treatments) do not show significant correlation with socioeconomic characteristics. For the exact Spearman rank correlations, see Table 7 in the Appendix. 10 clearly demonstrates strong positive deviations and many positive extreme values. Solely the choice problems MB0 and MB1 (including a better payoff for the recipient) are distributed more evenly around the median.
[ Figure 2 here]
PART 3 -Dictator Game
In addition to parts (1) and (2), I conducted a simple dictator game to elicit subjects other-regarding preferences under certainty. The results indicate a large share of benevolent behavior in the subject pool. The transferred amount to the recipient generally ranged between 0 and 50%.
11 The average transferred amount was 1040.63 ECU of the available 4000 ECU (std. dev.: 1038.16 ECU), which corresponds to approx. 26% of the pie. In total, 37.50% of the participants gave nothing, 19% gave up to 25% of the pie, and a large share of 43.75% of the subjects transferred more than 25%. 
Joint Analysis
In the following, I focus on comparisons between SPs from the individual task and interpersonal tasks. In section 2, I formulated a self-interest hypothesis, stated in (1), that a solely self-interested subject would choose the same SP in all choice problems independent of potential payoffs for another person. In order to test this hypothesis, I conducted Wilcoxon signed rank tests on individual SPs vs. interpersonal SPs to utilize information on the direction as well as the relative magnitude of the differences within pairwise comparisons. As displayed in Table 9 , each choice problem of part (2) was compared separately to the individual task.
In total, the SPs in four of the six choice problems in the interpersonal task are significantly different from the individual task.
[ Table 9 here]
Hence, the self-interest hypothesis can be rejected in four of six interpersonal choice problems. Table 9 shows that the SPs differ significantly when payoffs for the recipient in the risky option are still worse or equal. In contrast, a better payoff for the recipient in the risky option let more subjects choose the same or even a lower SP than they have done individually.
This indicates that the relative payoff levels offered to the recipient seemed to play a role in subject's other-regarding preferences. Furthermore, choice problems offering a zero payoff for the recipient show lower p-values than those which entailed a small minimum payoff to the recipient. This suggests to take a closer look at potential effects evoked by the different monetary consequences for the recipient.
In the following, I will present the results from the estimation of random effects models, which offer the possibility to compare all interpersonal tasks at once to the individual task and additionally make use of individual-level data. Due to the within-subject design of the experiment, observations are not independent of each other. Therefore, random effect models allow switching points to be analyzed by taking correlations within the multiple observations per subject into account.
13 Table 10 provides the results from regressing all observed SP's (individual and interpersonal) on dummy variables for each interpersonal choice problem. In the model, the individual task serves as baseline, and coefficients for the interpersonal choice problems reveal how switching points differed from this baseline treatment.
[ Table 10 here]
The first two columns show the coefficients from a linear random effects model estimated by a maximum likelihood estimator. 14 The first column includes socioeconomic characteristics as explanatory variables for switching points in all treatments. Age and gender do not show significant influence on people's SP, whereas a larger disposable income has a small positive effect on SPs. An even larger but negative effect is exhibited by the field of study. According to the results, economics students switched to the safe option about two rows earlier than students 13 For all presented random effects models a Hausman test (Hausman, 1978) confirmed that random effects are consistent and efficient (p>0,50). In addition, for all presented regression models I tested all possible interactions between SP's in interpersonal tasks and socioeconomic characteristics none of them showing significance.
14 Residuals are normally distributed (Kolmogorov-Smirnov-Test, p>0.5 for the model in column 1 and p>0.2 for the model in column 2.) from other disciplines. 15 The second column shows the reduced model, omitting socioeconomic characteristics and solely presenting treatment dummies. Apart from treatment MB1, which included the small minimum payoff in the safe option and a better payoff for the other person in the risky option, all other treatments are significantly different from the individual task.
Highly significant, positive coefficients show that subjects deviated from their individually preferred row on average by 1.06 to 1.53 rows. This indicates that an undeniable share of subjects accepted more risk and chose to increase the other subject's payoff. By comparing the magnitude of the treatment coefficients, one can recognize that especially treatments including a zero payoff in the safe choice have larger coefficients. These results are also confirmed by two other random effects models, namely a random effects tobit model (column 3) and an ordered probit model (column 4).
A tobit model has the appealing feature of (relatively) overweighting observations at the lower and upper limit of a censored dependent variable. This is useful to apply here because the MLP design limits subjects' SPs to the given range of 0 to 11. Since some subjects even chose the lottery eleven times, one could imagine that they might still have preferred the risky option, if option B had offered even higher amounts than the maximum outcome of the lottery. Estimated analyze SPs since responses to the MLPs conform to ordinal and ordered data. In contrast to linear models, it has the distinctive feature that differences in responses between treatments are not expected to be the same. 17 The question of whether responses can be interpreted as linear or only strictly ordinal is surely arguable and related to further assumptions on individual utility functions as well as the underlying theory on choice under risk. The design of this experimental study required some basic assumptions; however, the elicitation of certainty equivalents pursued 15 Since the dependent variable contains all SPs (individual and interpersonal), coefficients do not reveal information of whether economic students were individually more risk averse than other students or deviated less in the interpersonal treatments. 16 A review of the ordered probit model is provided by Daykin and Moffatt (2002) . 17 For example, assume someone who exhibited SP ind = 4 and SP M E0 = 7 and someone who submitted SP ind = 6 and SP M E0 = 9, then a linear model assumes this difference to be the same. In an ordered probit model, this assumption is not implicit because all possible values of the dependent variable are taken as categories, only reflecting ordinality. 13 measuring risk preferences without specific assumptions on the underlying theory of choice under risk. For this reason, I present different regression models to demonstrate the consistency of the results independent of the approach used to interpret the data.
The results of the probit model show consistency with the coefficients of other models, and the latter fits the data best in regard to the Akaike Information Criterion 18 which is shown at the bottom of Table 10 . People's propensity to take more risk was significant in all treatments except MB1, where the coefficient was even negative. As already suggested by the Wilcoxon signed rank tests, people deviated most strongly in the choice problems ME0 and MW0.
The findings generally support concepts like inequality aversion or aggregate surplus maximization. In both treatments, an increase in equality generally also implied an increase in the aggregate surplus. It was not the main intention to observe a motivation to equalize or to maximize social welfare separately. In choice problems where an increase in the recipient's payoff entailed a still worse or an equal relative position, both concepts (inequality aversion and aggregate surplus maximization) could explain the observed behavior. However, it speaks in favor of inequality aversion rather than social welfare maximization, that benevolent behavior decreased when the choice problem offered a small minimum or better payoff to the recipient, suggesting that positive social preferences were "crowded out." This supports that envy outbalances the willingness to help when the "need" of the recipient is less strong.
Inequality aversion can explain this behavior if one assumes that, the dictator's disutility is larger when the other is better off than his disutility when he is better off himself. Contrarily, someone who maximizes social welfare would, in any choice problem, choose option A because it always included a larger aggregate payoff than option B.
Based on the finding of other-regarding preferences under risk, the within-subject design of the experiment allows another interesting investigation. Since a large fraction of the subject pool also showed benevolent behavior in the simple dictator game in part (3), the assumption seems obvious that other-regarding preferences under certainty and under risk are somehow related to each other. Surprisingly, correlation coefficients of the transferred amount in the simple 18 The Akaike's Information Criterion rewards the goodness of fit but also includes a penalty that increases with the number of estimated parameters, discouraging overfitting. Thus, it attempts to find the model that best explains the data with a minimum of free parameters. It is given by AIC = 2k − 2ln(L), where k is the number of parameters in the statistical model and L the maximized value of the likelihood function for the estimated model. The preferred model is the one with the lowest AIC value. 14 dictator game with the differences between interpersonal and individual risk task did not show any substantial relation. I also checked for correlations of the latter with dummy variables for subjects transferring an amount of zero or an amount larger than 25% of the pie. 
Less Potential Gain Treatment
Twenty-six students participated in this treatment, 42.31% of whom were male and 57.69%
female. Similar to the other session, they came from a variety of disciplines with a share of 20% from economic disciplines. The average age was approx. 24, and subjects stated an average disposable income of approx. 456.00 e. Please note that in this treatment the SPs indicate the row in which the subject chose the safe option A (the certain amount) last before switching to the risky option B (the lottery).
PART 1 -Individual Risk Preferences
The individual choices largely indicate risk-averse and risk-neutral preferences. About 50% of the subjects chose a SP of 7 or larger which means they only preferred lotteries with an expected value greater than the offered fixed amount of option A. Another 42.30% of the subjects submitted a SP of 5 or 6, which can be interpreted as a risk-neutral choice. Only 7.70% of the subjects preferred the lottery already further up the list, when its expected value was smaller than the offered fixed amount. These participants revealed a risk-seeking behavior.
The observed SPs show that the rows 6 and 7 were the most frequent choices. 
PART 2 -Interpersonal Risk Preferences
The different interpersonal tasks reveal considerable variations in the frequency of safe choices.
In general, the average SP in all interpersonal choice problems outstrip the average SP of the individual task. Histograms in Figure 3 reveal that, especially in choice problems offering a 19 A weak correlation could be found for the choice problems ME0 with the transferred amount, and for MB0 with dictators who gave more than 25% (Spearman rank correlation, p<0.1). 20 The individual SPs in the Less Potential Gain Treatment showed no significant correlation with socioeconomic characteristics. For more details on Spearman rank correlation coefficients, see Table 11 in the Appendix.
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potential zero payoff for the recipient in the risky option, an undeniable share of subjects even chose a SP of 11. Thus, they never preferred the risky option.
Differences between interpersonal and individual SP(s) provide us with more information on the magnitude of deviations. The mean difference ranges between 0.42 (rows) in the choice problem LB1 and 1.53 (rows) in LE0. Depending on the choice problem, between 31 and 46% chose to stick to their individual preferences. Accordingly, the remaining share deviated in a negative way (prefering more potential gain and decreasing the recipient's payoff) or in a positive manner (forgoing more potential gain and increasing the recipient's payoff). Considering all differences (across all subjects and choice problems), 40.4% are zero, 17.3% are negative, and the biggest share of 42.3% are positive.
21
In Figure 4 , boxplots show that the differences between interpersonal and individual task(s) are concentrated above zero. Thus, most subjects preferred the certain amount in more rows than in the individual task. Although SPs in four of six choice problems again show a median of zero, the dispersion mainly ranges over positive values. It is especially striking that the choice problems, including a zero payoff for the other person in the risky option (LW0, LE0 and LB0), show a larger dispersion than the others. For the Less Potential Gain Treatment this also suggests an influence of specific payoff levels on people's choice behavior.
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[ Figure 4 here]
PART 3 -Dictator Game
As part (3) of the treatment, I conducted a simple dictator game. The subject pool also indicated a large share of subjects with positive other-regarding preferences under certainty.
The transferred amount to a recipient ranged for the most part between 0 and 50%, with an average of 24.54%. 23 In total, 30.80% gave nothing, 33% gave up to 25% of the pie, and again 21 Detailed descriptive statistics of differences between interpersonal and individual SPs per treatment are provided in Table 12 in the Appendix. 22 Mean differences per subject (across treatments) do not show significant correlation with socioeconomic characteristics. For more details on the exact Spearman rank correlation coefficients and significance levels, see Table 11 in the Appendix. 23 This corresponds to approx. 982 ECU of the available 4000 ECU, with a standard deviation of 863.53 ECU. Similar to the More Risk Treatment, where two subjects transferred even more than 50%, here one subject submitted 83.75%. Unfortunately, one cannot clearly conclude whether this decision happened by default or was taken on purpose.
16 the largest share of the subjects transferred more than 25%, namely 46.20%. [ Table 13 here] Table 13 illustrates that both choice problems offering an equal payoff as well as those offering a worse or better payoff, but a zero payoff otherwise, show significance. In contrast, preferences in the choice problems LW1 and LB1 do not differ significantly from individual risk preferences. This indicates that both, the potential zero payoff as well as the relative payoff levels offered to the recipient, seem to play a role in the subject's other-regarding preferences. The results further suggest that the possibility to equalize payoffs enhances positive other-regarding behavior. However, when a worse or better payoff is offered, it seems that the potential zero payoff has an influence on the motivation to choose the safe option more often.
Analogous to the More Risk Experiment, it is useful to extend this analysis by random effects models. The first two columns of Table 14 present the coefficients from the linear random effects model, where the first includes the socioeconomic characteristics: gender, age, field of study as well as monthly disposable income. None of these characteristics showed a significant influence on subjects SPs.
[ Table 14 here] 24 Correlations between the dictator game and socioeconomic characteristics show no significant correlation apart from gender. The coefficient for gender indicates a negative correlation between male students and generousity in the dictator game (p<0.01). Detailed results of all correlations can be found in Table 11 in the Appendix.
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As suggested by the Wilcoxon signed rank test, the choice problems LE0 and LB0 show significant positive coefficients. The choice problem LE0 indicates the largest influence on subjects' SPs. But the observed SPs in LB0 also exhibit remarkable deviations. Significant but rather low coefficients are presented for the choice problem LW1. This indicates a difference to previous results from the Wilcoxon signed rank test, where LW0 and LE1 instead of LW1 showed significance. This is probably caused by the fact that the random effects regressions compare treatments on the individual level, while the Wilcoxon signed rank test compares only the ordered rankings of observations across all subjects. However, treatment LW1 shows only weak significance (p<0.1), whereby LW0 and LE1 narrowly missed that significant level (p=0.116 for both treatments). Results from a tobit model show slightly larger coefficients but in general indicate the same outcome. This is also the case for the ordered probit random effects model, where additionally LW0 becomes weakly significant (p<0.1).
In sum, the "need" of the recipient (in choice problems including a potential zero payoff) motivated subjects to forgo a larger potential gain to increase the other subjects' payoff. In particular, the combination of a potential zero payoff and a large increase in payoff, as offered by the equal or better payoff position, enhanced the most benevolent behavior. For both treatments, one can conclude that a combination of motives like inequality aversion and the "need" of another person can explain benevolent (or malevolent) choices under risk in this experiment. Efficiency concerns, as suggested by concepts of aggregate surplus maximization, can only explain part of the observations and is not in line with an increase in malevolent choices in tasks where the other agent was able to obtain a better payoff than the decision maker.
Finally, I checked also for the Less Potential Gain Treatment if other-regarding preferences under risk are correlated with subjects' other-regarding concerns in the simple dictator game.
Apart from one weak correlation (Spearman rank correlation) in the choice problems LW0, I
found a substantial relation neither with the transferred amount in the dictator game nor with dummy variables for subjects who gave nothing or those who transferred more than 25% of the pie. Hence, this treatment also has the surprising result that other-regarding concerns under risk (as elicited in part 2) and in the certain environment of the dictator game (part 3) do not show any significant relation.
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As described at the beginning of this study, experimental evidence shows that people care about others' well-being. A large fraction of subjects seem to incorporate fairness considerations into their decision-making process and intentionally increase or decrease others' payoff, even it is costly to them. The present study has examined to what extent social concerns might play a role in decision making under risk. I have presented two treatments, both measuring (1) individual risk preferences, (2) interpersonal risk preferences and (3) social preferences under certainty.
In the More Risk Treatment, dictators increased (decreased) another person's payoff by taking more (less) risk than individually preferred. In the Less Potential Gain Treatment, dictators forwent (preferred) a larger potential gain by increasing (decreasing) another subject's payoff.
In each treatment, subjects faced several choice tasks in terms of the relative monetary payoffs that would result if the dictator chose the option preferred by the recipient. Dictators always had the choice between an option, where the recipient received a (potential) zero or small minimum payoff, and an option, where the recipients' payoff was increased and (a) still worse, (b) equal to, or (c) even better than the decision makers' payoff.
Several choice problems showed that subjects made a riskier choice (or forwent a larger potential gain) if this increased the other's payoff. This was particularly the case if the other person might receive a zero payoff otherwise. In contrast, subjects deviated less strongly from their individual choice when the alternative was a small minimum payoff for the recipient.
Hence, people's benevolent behavior seems to be influenced by another person's "need".
The different relative positions offered to the dictator provided the possibility to observe if concepts like inequality aversion might also provide an explanation for other-regarding behavior under risk. And indeed, the relative position seems to influence subjects' choices.
Subjects chose to increase the recipient's payoff particularly if this implied a worse or equal payoff for the latter. In the choice problem between an equal payoff and a zero payoff otherwise, subjects reported the strongest benevolent deviations from their individual choice.
In contrast, if the recipient could obtain a better payoff than themselves, subjects chose this option only if the alternative implied a zero payoff.
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This observation clearly supports the existence of envy and suggests that social preferences are "crowded out" in case the "need" of the recipient is less evident.
Benevolent behavior was generally less strong in the Less Potential Gain Treatment. This treatment had the distinctive feature that if the subject chose not to increase the recipients payoff, the latter received a lottery involving a potential zero or small minimum payoff. While in the More Risk Treatment option B always implied the zero or small payoff for sure, here, the final outcome in option B was finally determined by chance so that the "need" of the other subject was less striking. A subject's feelings of responsibility might be reduced because nature determines whether the recipient will indeed receive a very small amount or even nothing, and this might weaken other-regarding concerns. This would be in line with results from Bolton and Ockenfels (2008) , who observed that an unequal outcome seems more acceptable when it is the result of a chance move. In contrast to the studies by Brennan et al. (2005) and Güth et al. (2005) , who elicited valuations of prospects, involving both certain and risky payoffs for oneself and another participant by a 20 BDM design, my results show that other-regarding concerns are not necessarily "crowded out" by own risk. Rather, the observed behavior suggests that subjects prefer fair outcomes, even if this is costly in the sense of more (or less) risk. At this point, it is worth mentioning that subjects' responses might also be sensitive to the applied elicitation method. The question whether the incentives of the BDM mechanism reveal truthful valuations or subjects tend to overbidding is still a matter of controversial debates. 25 Therefore, further comparative investigations are necessary to conclusively assess the potential biases of this method. In order to investigate the interaction of social concerns and risk preferences, I have favored the MPL design because it is easy to understand for subjects and suitable to reveal truthful preferences in the context addressed here. However, the specific application of a Multiple Price List, as presented here, makes substantial assumptions about the theoretical framework of decision making under risk, which are a topic of ongoing disputes.
In any case, more investigations on the interaction of risk and social preferences are desirable.
As I pointed out in the introduction, the interrelation of risk preferences with fairness considerations has important implications for many economic and noneconomic settings. It is a challenge to future research to extend these investigations. Moreover, different elicitation methods need to be applied to test the robustness of previous findings. Existing theoretical theories could then be adapted in light of these new evidences, and research could make a further approach to merge theories of social preferences and theories on choice under risk together. 25 See, e.g., Harrison and Rutström (2008) . Note: Significance levels: *** = 1%, ** = 5%, * = 10%. Due to missing observations N=29 for income correlations; for all others N=32. Field of study refers to economic disciplines against all other disciplines. Note: Significance levels: *** = 1%, ** = 5%, * = 10%, a= positive ranks > negative ranks, b = positive ranks < negative ranks. 28 Note: Significance levels: *** = 1%, ** = 5%, * = 10%. Due to missing observations N=24 for income; N=25 for age and field of study and N=26 for gender correlations. Field of study refers to economic disciplines against all other disciplines. Note: Significance levels: *** = 1%, ** = 5%, * = 10%, a= positive ranks > negative ranks, b = positive ranks < negative ranks. Note: Significance levels: *** = 1%, ** = 5%, * = 10%. The dependent variable is the switching point between option A and option B in all choice problems, coded as the last row, where the subject chose the safe choice A. Column 1 and 2 are random effect models with maximum likelihood estimator (MLE). Column 3 is a random effect tobit model and column 4 is an ordered probit model (estimated using Gllamm in Stata). A lower no. of observations in the first column is due to missing values for income. Field of study refers to economic disciplines against all other disciplines.
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